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In the paper by Adam, M. et al, this J . 
17, 495-498 (1979) the date of 
receipt has been omitted. It should 
read "Received September 27, 
1978/January 15,1979". 
In the paper by Oellerich, M., Haindl, 
H. & Haeckel, R., this J . 17, 4 8 3 -
488 (1979) the legends of figure 1 
and 2 are to be exchanged. 
Errata in the Report on the Workshop 
Conference "New Developments in the 
Diagnosis of Cerebrospinal fluid": 
I . The last sentence of the first para-
graph of the seaion "Comparative 
studies of lysoz1 me in native C S F by 
antigen-antibody nephelometry and 
substrate degradation" (T. O. Kleine, 
L . Chang and G. Röhner, this J . 17, 
506 (1979)) should read: "The range 
lays between 0.0005 to 0.008 g/1 for 
both methods;. . ." 
2. The last sentence of the section 
"Detection of antiviral antibodies 
in cerebrospinal fluid by means of a 
solid phase radioimmunoassay" 
(R. Domes and V . ter Meulen, this 
J . 17, 506 (1979)), beginning with 
the word "Generally . . . " has been 
added erroneously. This sentence 
should be deleted. 
3. The second and third sentences 
of the section "Application of an 
enzymatic procedure for the deter-
mination of cholesterol in C S F " 
(T. O. Kleine and H. Keller, this J . 
7 7,509 (1979)) should read: "The 
reaction is linear within the range 
of 1-26 nmol cholesterol. . . 
Reference values were established 
with 125 lumbar liquors: median 
7.5 nmol/1". 
Due to a technical error in the montage 
of figures 1-4 of M, Oellerich et al., 
this J . 17,485 and 486 (1979), these 
have been exchanged. For the correct 
positioning, please exchange figures 
1 and 2, and figures 3 and 4 
respectively. 
Due to a technical error in montage of 
the film for fig. 1 of G. Chemnitz 
et al., this J . 17, 726 (1979) the last 
sentence of the legend should now 
read: From right to left: reference 
serum, patient 1, 2, 4, 5 and 6 
In the paper by Heinemann, G . , Löschen-
kohl, K . and Schievelbein, H . , this J . , 
17, 647-651 (1979) the last sentence 
of the paragraph "Preparation of 
HbCO-containing blood samples" 
should read: "However, it should be 
borne in mind that it is difficult to 
obtain nominal values by mixing parts 
of 0 2 - and CO-saturated blood, 
because H b 0 2 is changed to HbCO 
by physically dissolved carbon 
monoxide (2)." 
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absorption 
- , purines 436 
affinity chromatography 
- , thyroxine-binding globulin 
105 
- , urate-binding proteins 400 
age dependency 
- , amino acids 205 
— , urine 205 
alanine aminotransferase 
- , activity 219 
— , pyridoxal-5'-phosphate 
219 
albumin 
- , CSF 587 
— , reference values 587 
- , CSF/serum quotient 587 
— , reference values 587 
serum 587, 627 
— , bromocresol green method 
627 
— , bromocresol purple 
method 627 
— , reference values 587 
- , turbidimetry 181 
- , and uric acid determination 
805 
a-albumin 
- , cerebrospinal fluid 505 
aldosterone 
- , determination 182 
algorithm 465 
- , blood glucose regulation 
465 
— , extracorporal 465 
allobarbital 
- , gas chromatography 91 
allopurinol 389, 405 
- , gout treatment 408 
- , and orotaciduria 449 
- , pyrimidine metabolism 393 
allopurinol riboside 
- , Leishmaniosis treatment 
430 
- , purine nucleoside Phos-
phorylase 430 
— , inhibition 430 
alloxan diabetes 257 
amid ophosphoribosy trans-
ferase 
- , brain 390 
— , r a t 390 
- , regulation 415 
amiloride 
- , and indacrynic acid action 
405 
amino acids 
- , erythrocytes 211 
- , gas chromatography 251 
- , leukocytes 211 
- , plasma 211 
- , sequence 148 
—,kal l ikrein B 148 
- , serum 599 
— , determination 599 
reliability 599 
, and storage condi-
tions 599 
- , urine 205 
— , reference values 205 
, age related 205 
5-aminolevulinate dehydratase 
- , blood 178 
- , determination 373 
— , in lead-exposed workers 
373 
, method comparison 373 
- , erythrocytes 225 
— , determination 225 
5-aminolevulinic acid 
urine 225 
- - , lead 225 
aminotransferases 
- , activity 219 
- - , pyrodoxal-5'-phosphate 
219 
- , liver 129 
— ,rat 129 
ammonia 
- , blood 249 
— , microassay 247 
amo barbital 
- , gas chromatography 91 
AMP 
- , cyclic 581 
— , method comparison 581 
AMP deaminase 
- , isoenzymes 433 
a-amylase 
- , clearance 164 
- , complexes with immuno-
globulins 192 
- , determination 161, 349, 
499 
— , enzymatically continuous 
349 
, serum 349 
— , method comparison 161 
— , methods 499 
- , isoenzymes 178 
— , formation 178 
- , serum 163,180,190, 705, 
709 
— , determination 705, 709 
, continuous 705, 709 




— , method comparison 180 
— , U V method 163 
a-amylase 
- , urine 163, 705 
— , determination 705 
, continuous 705 
, oligosaccharide 
substrate 705 
— , U V method 163 
amyotrophic lateral sclerosis 
- , immunoglobulins 45 
analyses 
- , evaluation 154 
— , subjective 154 
analysis 
- , continuous 194, 457 
— , glucose 457 
— , in vivo 194 
- , by derivative spectrometry 
192 
- , multi-channel 565 
— , values, falsely positive 
565 
, frequency 565 
, reduction 5 65 
angiotensin converting enzyme 
- , serum 152 
— , diagnosis of sarcoidosis 
152 
anorexia nervosa 183 
anthrone derivatives 
- , antipsoriatics 198 
— , metabolism 198 
antibodies 
- , antiviral 505 
— , cerebrospinal fluid 505 
- , farmer's lung disease 188 
ofj antichymotrypsin 
- , carbohydrate content 31 
antidepressants 
- , and creatine kinase 142 
antiepileptics 
- , gas chromatography 174 
- , serum 35 
— , method comparison 35 
anti-7-globulins 
- , nephelometry 165 
antimony 
- , liver 23 
antipsoriatics 198 
antithrombin III 164 
- , carbohydrate content 31 
-antitrypsin 
- , carbohydrate content 31 
- , serum 200 
— , after kidney transplanta-
tion 200 
apolipoproteins 
- , nephelometry 137, 163 
aprobarbital 
- , gas chromatography 91 
9-0-D-arab ino fur ano sy ladenine 
- , toxicity 399 
— , lymphocytes 399 
arginase 
- , erythrocytes 211 
— , hyperargininemia 211 
- , leukocytes 211 
— , hyperargininemia 211 
- , plasma 211 
— , hyperargininemia 211 
arginine 
- , erythrocytes 211 
— , hyperargininemia 211 
- , leukocytes 211 
— , hyperargininemia 211 
- , plasma 211 
— , hyperargininemia 211 
arteriosclerosis 523 
arylamidase 
- , precipitation 757 
— , with lectins 757 
arylamidase 
- , serum 195 
— , pregnancy 195 
arylesterase 321 
- , precipitation 757 




- , urine 795 
— , leucodystrophy, meta-
chromatic 795 
aspartate aminotransferase 
- , activity 219 




- , calcium 71,199 
- , l e a d 151 
- , lithium 71 
- , magnesium 71, 199 
- , potassium 71 
- , sodium 71 
atomic emission spectro-
metry see flame photo-
metry 
AutoAnalyzer SMA 12/60 
517 
- , sample volume 331 
— , reduction 331 
barbexaclone 
- , serum 143 
— , gas chromato n*aphy 143 
barbital 
- , gas chromatography 91 
barbiturates 
- , serum 89 




- , action 406 
bile acids 
- , and membrane enzymes 
166 
— , in cholestasis 166 
bilirubin 
- , serum 303 
— neonates 303 
, spectrometry 303 
binding capacity 
- , thyroxine-binding globulin 
105 
binomial distribution 517 
bioluminescence method 
- , creatine kinase 193 
biopsy 
- , liver 15, 23 
biotransformation 
- , enzymes 162 
— , quality control system 162 
- , tramadol 85 : 
blood see also plasma, serum 
- , 5-aminolevulinate dehydra-
tase 178 
- , ammonia 247 
— , microassay 247 
- , calcium 573 
— , potentiometry 573 
- , Cortisol 145 
- , density 613 
- , ethanol 151 
— , gas chromatography 151 
ferro chela tase 177, 178 
fluocortolone 145 
- , glucose 457, 465 
— , analysis 457 
, continuous 457 
blood see also plasma, serum 
- , glucose 
— , regulation 457, 465 
, extracorporal 465 
- , heparin 184 
— determination 184 
- , lactate 65 
- , lead 151 
— , determination 151 
, atomic absorption 
spectrometry 151 
- , porphobilinogen deaminase 
178 
- , potassium 573 
— , potentiometry 573 
- , r a t 341 
— , metabolism 341 
- , sodium 573 
— , potentiometry 573 
- , transfusion 512 
— , instructions 512 
- , uric acid 421 
— , tumour 421 
blood gas analysis 
- , external quality 152 
- , control survey 152 
blood-grouping 
- , instructions 512 
blood sugar, see also glucose 
- , determination 164 
— , with glucose dehydro-
genase 164 
, immobilized 164 
- , dynamics 173 
— , computer simulation 
173 
bone 
- , l e a d 151 
— , determination 151 
, atomic absorption 
spectrometry 151 
bone marrow transplantation 
438 
brain 
- , diseases 747 
— , creatine kinase-MB 747 
- , monoamine oxidase 777 
- , rat 390 
— , amidophosphoribosyl 
transferase 390 
— , metabolism 341 
— , purine phosphoribosyl 
transferases 390 
brallobarbital 
- , gas chromatography 91 
bromine 
- , liver 15, 23 
bromocresol green 
- , albumin determination 627 
bromocresol purple 
- , albumin determination 627 
£-/?-bromotetramisole 605 
butalbital 
- ,gas chromatography 91 
Q q 
carbohydrate content 31 
C 3 
- , turbidimetry 181 
cadmium 
- i n h i b i t i o n 777 
— , monoamine oxidase 777 
- , liver 15,23 
calcitonin 
-radioimmunoassay 111, 781 
— , serum 781 
calcium 
- , atomic absorption spectro-
metry 71 
calcium 
- , binding 138 
— , lymphocyte membrane 
138 
, influence of mitogens 
138 
- , inhibition 717 
- - , creatine kinase 717 
- , liver 15, 23 
- , metabolism 781 
— , disorders 781 
- , potentiometry 573 
- , serum 199 
— , reference values 199 
, atomic absorption 
spectrometry 199 
calculator 
- , enzyme determination 173 
calculi 
- , urinary 427 
— , composition 427 
carbamazepine 
- , gas chromatography 35 
- , spectrophotometer 35 
carbohydrate chains 
- , glycoproteins 29 
carbohydrate content 
- , al acid glycoprotein 31 
-,(*! antichymotrypsin 31 
-, oel antitrypsin 31 
- , antithrombin III 31 
- , C j q 3 1 
- , Ci-inactivator 31 
- , C3-activator 31 
- , Cholinesterase 31 
- , coeruloplasmin 31 
fetuin 31 
- , Gc-globulin 31 
a ^-glycoprotein 31 
a2HS-glycoprotein 31 
- , 3,1 S<*i-glycoprotein 31 
- , 3,8Sa!-glycoprotein 31 
- , 8Sa3-glycoprotein 31 
9,5Sofj-glycoprotein 31 
02-glycoprotein I 31 
^-glycoprotein III 31 
- , haptoglobin 31 
- , hemopexin 31 
- , I g A 31 
- , I g D 3 1 
IgE 31 
- , I g G 3 1 
- , I g M 31 
- , inter-a-trypsin inhibitor 31 
~ , a 2 macroglobulin 31 
- , prothrombin 31 
- , "secretory component" 31 
- , thyroxin binding globulin 
31 
- , transferrin 31 
carboxy hemoglobi n 
- , spectrophotometry 647 
carboxylesterase 
- , pancreas 165 
— , human 165 
carboxypeptidase A 
- , serum 803 
— , pancreatitis 803 
carbromal 
- , gas chromatography 115 
carcinoembryonic antigen 
- , enzyme immunoassay 162 
- , uptake by liver 196 
carcinoma 
- , colorectal 693 
— , glycosidases 693 
- , medullary 781 
— , thyroid gland 781 
carrier membrane 
- , disc electrode 573 
catalase 
- , liver 353 
catecholamines 
- , plasma 199 
— , determination 199 
cell cycle 
- , purine transport 436 
central nervous system 
- , IgG synthesis 587 
cerebrospinal fluid 
- , albumin 505, 587 
— , reference values 587 
- , antibodies 505 
— , antiviral 505 
cholesterol 505 
- , creatine kinase 141 
— , isoenzymes 141 
- , cytology 505 
electrolytes 505 
- , IgG 587 
— , fraction, pathological 587 
, determination 587 
— , reference values 587 
- , immunoglobulins 505 
— , light chains 505 
- , lactate 505 
- , lactate dehydrogenase 505 
- , lipids 505 
- , lysozyme 505 
- , myelin proteins 505 
- , proteins 505 
- , recommendations for 
diagnosis 505 
- , -serum quotients 587 
chelators 
- , activation 717 
— , creatine kinase 717 
chlorine 
- , liver 15, 23 
cholestasis 
- , membrane enzymes 166 
— , and bile acids 166 
cholesterol 
cerebrospinal fluid 505 
- , determination 547 
— , enzymic 547 
, method comparison 
547 
- , HDL 773 
— , method comparison 773 
- , lipoproteins 523 
— , sex differences 523 
- , serum 553 
— , method compar ison 553 
Cholinesterase 
- , carbohydrate content 31 
- , precipitation 757 
— , with lectins 757 
- , serum 157 
— , diabetes mellitus 157 
Chondrocalcinosis 
- , and gout 438 
chromatography see affinity-, 
gas-, gel-, high performance 
liquid-, thin layer-
chromosomes 
- , proteins 379 
— , endometrium 379 
— , endometrial carcinoma 
379 
circulation 
- , extracorporal 164 
— , coagulation factors 164 
clearance 
- , amylase 164 
- , creatinine 171 
— , longitudinal study 171 
- , 2-oxoacids, branched 176 
- , urea 171 
—.determination 171 
Clofibrate 
- , serum 180 













- , /S-glucuronidase 162 
— . s e r u m 162 
- , hyaluronidase 162 
— , serum 162 
collagen 
heterogeneity 495 
— , organs 495 
, scleroderma 495 
collagen peptidase 
Crohn's disease 693 
colon 




blood sugar dynamics 
173 
concanavalin A 
- , Na-K pump 138 
— , lymphocytes 138 
constipation 693 
copper 
- , inhibition 777 
— , monoamine oxidase 777 
- , liver 15, 23,197 
— , biopsy 197 
- , serum 489 
- - , flame spectrometry 489 
coproporphyrin III 
- , urine 225 
— ,lead 225 
- , xanthine calculi 399 
corticotropin 
—, radioimmunoassay 111 
C o r t i s o l 
blood 145 
- , serum 145 
covalitin 
- , uric lithiasis, therapy 400 
creatine kinase 
- , bioluminescence method 
193 
- , isoenzymes 141, 142, 146, 
717 
activity, catalytic 717 
, and calcium 717 
, and chelating agents 
717 
— , and antidepressants 142 
— , cerebrospinal fluid 141 
— , serum 146 
, in neuromuscular 
diseases 142 
— , variants 146 
- , light sensitivity 721 
- , serum 9, 142, 689 
— , N-acetyl cysteine activated 
142 
— , activity, catalytic 689 
, and indicating reaction 
689 
— , glutathione activated 9 
— , isoenzymes 9 
— , normal limit, upper 9 
— , and physical activity 142 
creatine kinase-BB 
- , idiopathic 141 
— , serum 141 
, in myocardial infarction 
141 
- , serum 727,731,739 
— , atypical 727, 731,739 
— , macro- 727, 731, 739 
creatine kinase-MB 
- , brain 747 
- , diagnostic value 747 
- , method comparison 167 
- , myocardial infarction 359, 
747 
— , diagnostic performance 
359 
, evaluation 359 
creatinine 
- , clearance 171 
— , longitudinal study 171 
- , plasma 633 
— , determination 633 
, enzymatic 633 
- , serum 171,633, 679, 683 
- - , determination 633, 679, 
683 
, enzymatic 633, 679, 683 
, method comparison 683 
, reference values 679 
— , longitudinal study 171 
— , sex differences 679 
- , urine 633 
— determination 633 
, enzymatic 633 
Crohn's disease 
- , collagen peptidase 693 
- , ^-glucuronidase 162 
— , serum 162 
- , hyaluronidase 162 
— , serum 162 
crotarbital 
- , gas chromatography 91 
cyclobarbital 
- , gas chromatography 91 
cyclopal 
- , gas chromatography 91 
cystic fibrosis 693 
cystine 
- , urine 421 
cystinuria 423 
cytology 
- , cerebrospinal fluid 505 
cytostatics 
- , side effects 693 
data processing 155, 194 
- , choice of system 149 
- , economy 169 
dehydroepiandrosterone 
- , urine 398 
— , gas chromatography 398 
density 
- , body fluids 613 
deoxy adenosine 
- , metabolism 394 
— , erythrocytes 394 
- , phosphorylation 390 
— , adenosine kinase 390 
- , toxicity 395, 399 
— , lymphocytes 399 
deoxy adenosine kinase 
- , liver 433 
2'-deoxycorformycin 395, 427, 
434 
- , leukaemia treatment 451 
deoxynucleotides 
- , metabolism 398 




- , toxicity 450 
— , lymphoblasts 450 
deoxyribonucleoside triphos-
phate 
- , pool 428 
— , immunodeficiency 428 
depression 
- , adrenal cortex activity 147 
derivation spectrometry 
- , as analytical principle 192 
deuterium 
- ,-water 123 
diabetes mellitus 457 
-»Cholinesterase 157 
— , serum 157 
- , gluconate metabolism 257 
- , H D L cholesterol 185 
- , hemoglobin A j 185 
diarrhea 693 
diet 
- , gout 389 
2.2- diethylallylacetamide 
- ,gas chromatography 115 
digoxin 
- , enzyme immunoassay 137 
— , interference by fibrinogen 
137 
- , screening 173 
- , serum 77 
— , radioimmunoassay 77 
, cross reactions 77 
, method comparison 77 
2,8-dihydroxy adenine 
- , excretion 440 
— , adenine phosphoribosyl-
transferase deficiency 440 
2.3- dihydroxybutane 
- , gas chromatography 97 
- , mass spectrometry 97 
- , urine 97 
H-dipropylacetate 
- , glycinuria 205 
disaccharidase 
- , deficiency 693 
disc electrode 
- , alkali ions 573 
- , earth alkali ions 573 
disc electrophorese 
- , urine proteins 170 
distribution 
- , sample 57 
— , central 57 
— , consecutive 57 
doping control 529 
double antibody method 
- , radioimmunoassay 111 
Duchenne's muscular 
dystrophy 145, 396 
- , adenine metabolism 145 
— , erythrocytes 145 
- , purine metabolism 396 
effectiveness 
- , creatine kinase-MB assay 
359 
electrodes 
- , ion sensitive 573 
electrolytes 
- , cerebrospinal fluid 505 
- , determination 187, 573 
— , intraoperative 573 
— , in lipemia 187 
- , ion sensitive electrodes 639 
— , electrolyte determination 
639 
, serum 639 
electrophoresis 
- , C S F lipids 505 
- , C S F proteins 505 
electrophoresis 
- , heparin-plasma 369 
— , fibrinogen precipitation 
369 
, by reptilase 369 
- , two-dimensional 541 
— , proteins 541 
, ribosomal 541 
, in liver injury 541 
ELIS-system57 
E L I S A 
- , thyroxine 471,483 
emergency diagnosis 
- , toxicological 183 
emergency laboratory 169 
E M I T 
- , theophylline 299 
- , thyroxine 315,483 
endometrial carcinoma 
- , proteins, chromosomal 379 
endometrium 
- , carcinoma 379 
— , proteins, chromosomal 379 
- , normal 379 
— , proteins, chromosomal 
379 
enterokinase 
- , intestinal diseases 693 
enzyme immunoassay 
- , carcinoembryonic antigen 
162 
- , digoxin 137 
— , interference by fibrinogen 
137 
- , mechanized 299 
— , theophylline 299 
- , phenobarbitai 35 
- , Phenytoin 35 
- , phosphatase, acid 156 
- , thyroxine 471, 483 
enzymes 
- , determination 160 
— , plausibility control 160 
- , liver 177 
- , neuraminidase treatment 
757 
- , serum 757 
— , differentiation 757 
, with le -tins 757 
enzymology 
- , g u t 693 
— , clinical aspects 693 
endothelial cells 
— , purine metabolism 429 
energy metabolism 
lymphocytes 425 
— , and adenine nucleotide 
metabolism 425 
epoxide hydrase 162 
Eppendorf Tabelling system 57 
erythrocytes 
- , adenine 181 
— , metabolism 181 
, muscular dystrophy, 
myotonic 181 
- , adenine phosphoribosyl-
transferase 410 
- , adenosine 172, 181, 394, 
417 
— , metabolism 181, 394 
— , muscular dystrophy, 
myotonic 181 
— , transport 417 
— , uptake 172 
- , adenosine deaminase 397 
— , g o u t 397 
- , amino acids 211 
- , 5-aminolevulinate dehydra-
tase 225 
— , lead 225 
erythrocytes 
- , arginase 211 
- , deoxyadenosine 394 
— , metabolism 394 
- , glutathione peroxidase 133 
- , hypoxanthine guanine 
phosphoribosyltransferase 
410 




— , adenine metabolism 429 
— , adenosine metabolism 429 
- , protoporphyrin 9 (III) 225 
— ,lead 225 
- , psoriasis 434 
— , salvage pathway 434 
- , pyrimidine metabolism 413 
rats 51 
— , hemoglobin 51 
- , selenium 133 
- , transketolase 144 
— , polyneuropythias 144 
- , volume 51 
esophagus 
- , collagen 495 
— , heterogeneity 495 
esterolytic activity 
- , serum 321 
— , pyloric stenosis 321 
ethinamate 
- , gas chromatography 115 
ethosuximide 
- , extraction 35 




- , urine 398 
— , gas chromatography 398 
extraction 
- , ethosuximide 35 
- , hypnotics 115 
- , phenobarbital 35 
Phenytoin 35 
- , primidone 35 
- , tramadal 85 
evaluation 
- , of laboratory results 154 
— , subjective 154 
faeces 
- , phosphatase, alkaline 693 
farmer's lung disease 
- , antibodies 188 
— , serum 188 
femoral head necrosis 
- , and gout 438 
ferritin 
- , serum 171 
— , iron store 171 
ferro chelatase 
- , blood 177, 178 
fetuin 
- , carbohydrate content 31 
fibrinogen 164 
- , gradient 369 
- , interference 137 
— , enzyme immunoassay 137 
, digoxin 137 
fibroblasts 
- , adenosine deaminase 446 
- , IMP synthesis 453 
- , phosphoribosylpyrophos-
phate synthesis 437 
- , proliferation 145 
—regulat ion 145 
- , purine nucleoside Phos-
phorylase 446 
fibroblasts 
- , purine synthesis 409 
flame photometry 
- , lithium 71 
- , potassium 71 
- , sodium 71 
flame spectrometry 
- , copper 489 
— , serum 489 
- , iron 489 
— , serum 489 
- , zinc 489 
— , serum 489 
flow scheme 
- , ammonia 247 
- , S M A 12/60 
— , reduced sample volume 
331 
fluocortolone 
- , blood 145 
- , serum 145 
fluphenazin 
- , and prolactin 183 
formic acid 
- , urine 194 
— , method comparison 194 
fucose 
- , a t acid glycoprotein 31 
-, OL\ antichy mo trypsin 31 
- , antitrypsin 31 
- , antithrombin III 31 
- , C i q 3 1 
- , Q-inactivator 31 
- , C3-activator 31 
- , Cholinesterase 31 
- , coeruloplasmin 31 
- , fetuin 31 
- , Gc-globulin 31 
- , ax B-glycopro tein 31 
- , <x2HS-glycoprotein 31 
- , 3,lScq-glycoprotein 31 
- , 3,8Sa rglycoprotein 31 
- , 8Sa3-glycoprotcin 31 
-, 9,5Sat{-glycoprotein 31 
fo-gly copro tein I 31 
-,02-glycoprotein III 31 
- , haptoglobin 31 
- , hemopexin 31 
- , IgA 31 
- , IgD 31 
- , IgE 31 
- , IgG 31 
- , I g M 31 
- , inter-a-trypsin inhibitor 31 
- , a2 macroglobulin 31 
- , prothrombin 31 
- , "secretory component" 31 




- , diagnosis 140 
— , of neoplasias 140 
galactose 
-, OLI acid glycoprotein 31 
- , a{ antichymotrypsin 31 
- , ttj antitrypsin 31 
- , antithrombin III 31 
- C i q 3 1 
- , Cpinactivator 31 
- , C3-activator 31 
- , Cholinesterase 31 
- , coeruloplasmin 31 
- , fetuin 31 
- , Gc-globulin 
- , a i B-gly copro tein 31 
- , ajHS-glycoprou-in 31 
- , 3,1S<*I-glycoprotein 31 
- , 3,8Sai-glycoprot^in 31 
- , 8S<*3-glycopro t . ;i 31 
galactose 
- , 9,5Sai-glycoprotein 31 
fc-gly copro tein I 31 
/^-glycoprotein III 31 
- , haptoglobin 31 
- , hemopexin 31 
- , I g A 31 
- , IgD 31 
- I g E 31 
- , IgG 31 
- , IgM 31 
- , inter-a-trypsin inhibitor 31 
- , a2-macroglobulin 31 
- , prothrombin 31 
- , "secretory component" 31 
- , thyroxin binding globulin 
31 
- , transferrin 31 
gas chromatography 
- , amino acids 251 
- , antiepileptics 174 
- , barbexaclone 143 
- , barbiturates 89 
— , serum 89 
- , carbamazepine 35 
- , carbromal 115 
- , dehydroepiandrosterone 
398 
— , urine 398 
- , 2,2-diethylallylacetamide 
115 
- , 2,3-dihydroxybutane 97 
—, ethanol 151 
— , blood 151 
- , ethinamate 115 
- , ethosuximide 35 
- , etiocholanolone 398 
— , urine 398 
- , formic acid 194 
- , glutathimide 115 
- , hydroxy proline 251 
- , hypnotics 115 
- , methaqualone 115 
- , methylphenobarbital 143 
- , methy pry lone 115 
- , 17-oxosteroids 398 
- , phenobarbital 35, 143 
- , phenytoin 35, 143 
- , primidone 35 
- , pyrithyldione 115 
- , sultiam 35 
tramadol 85 
- , valproic acid 157 
Gc-globulin 
- , carbohydrate content 31 
gel chromatography 
- , hydrophobic 105 
genotypes 
- , diagnosis, biochemical 143 
— , lipid storage diseases 143 
D-gluconate 
- , utilisaton 257 
D-gluconolactone 
- , utilisation 257 
glucose see also blood sugar 
- , anomers 165 
- , blood 457,465 
— , analysis 457 
, continuous 457 
— , regulation 457, 465 
, extracorporal 465 
- , determination 196 
— , solution for hemolysis 
196 
- , incorporation 341 
— , rat organs 341 
- , tolerance 154 
— , reproducibility 154 
glucose dehydrogenase 
- , immobilized 164 
glucose-6-phosphatase 
- , deficiency 431 
— , glycogenosis I 431 
glucose-6-phosphate 
- , liver 257 
- - , rat 257 
glucose-6-phosphate dehydro-
genase 
- , deficiency 325 
— , carrier detection 325 
- , hair roots 325 
glucosyltransferase 693 
/^-glucuronidase 
- , serum 162 
— , colitis ulcerosa 162 
— , morbus Crohn 162 
7-glutamyltransferase 
- , precipitation 757 
— , with lectins 757 
glutathione 
- , liver 353 
glutathione peroxidase 
- , erythrocytes 133 
— , pregnancy 133 
- , liver 353 
- , plasma 133 
— , pregnancy 133 
glutathione reductase 
- , separation 767 
— , gradient gel electro-
phoresis 767 
glutethimide 
- , gas chromatography 115 
glycinuria 
- , rt-dipropylacetate 205 
glycogen 
- , liver 257 
- - , r a t 257 
glycogen storage diseaase I 
- , glucose-6-phosphatase 431 
— , deficiency 431 
glycoproteins 
- , carbohydrate content 31 
- , serum 29 
— , alkali-treatment 29 
— , carbohydrate chains 29 
— , N-acetyl-Z)-galactosamine 
29 
glycosidases 
- , carcinoma colorectal 693 
gout 389, 391 
- , adenosine deaminase 397 
— , erythrocytes 397 
- , and Chondro calcinosis 438 
- , course study 403 
- , dehydroepiandrosterone 398 
— , urine 398 
- , diet 389 
— , purine content 389 
- , differentiation from renal 
diseases 405 
- , etiocholanolone 398 
— , urine 398 
- , and femoral head necrosis 
438 
- , hormonal aspects 448 
- , hypoxanthine phosphoribo-
syltransferase 409 
— , mutant 409 
- , lipids 401 
— , serum 401 
- , long-term therapy 396 
— , with benzbromarone 396 
- , mortality analysis 401 
- , 17-oxosteroids 398 
— , urine 398 
- , purine metabolism 451 
- , purines 401 
— , plasma 401 
- , and renal failure 441 
gout 
- , ribose tolerance 436 
- , treatment 408, 420 
— , allopurinol 408 
— , tienilic acid 408, 420 
- , urate secretion 442 
— , tubular 442 
gradient gel electrophoresis 
- , glutathione reductase 767 
granulocytes 
- , r a t 51 
Greiner GSA II 
- , cholesterol 547 
guanase 
- , liver 175,418 
— , characterization 418 
— , purification 418 
- , serum 176 
guanosine dialdehyde 
- , hypoxanthine guanine 
phosphoribosyltrans-
ferase inhibition 417 
guanosine monophosphate 184 
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— , variants 146 
- , phosphatase, alkaline 170, 
605 
— , serum 605 
, method comparison 605 
, pregnancy 605 
isotachophoresis leukocytes liver lymphoma cells 
- ,oxalate 187 - , amino acids 211 - , potassium 15, 23 - , adenylosuccinate synthetase 
- , purines 432, 433, 441 - , arginase 211 - , preservation 123 447 
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peroxidase, horseradish 
- , determination 1 
- , interference of proteins 1 
- , kinetic data for ABTS and 
H 2 0 2 1 
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--, leukaemia 423 
-—, lymphatic 423 
- , lymphocytes 432 
— , salvage pathway 432 
purine nucleosides 
- , toxicity 444 
purine nucleoside Phosphoryl-
ase 
- , deficiency 410, 443 
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ferases 
- , brain 390 
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- , catabolism 395 
— , hepatocytes 395 
— , and coformycin 395 
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- , enzymes 757 
— , differentiation 757 
, with lectins 757 
- , esterolytic activity 321 
— , pyloric stenosis 321 
- , ferritin 171 
— , iron store 171 
- , fluocortolone 145 
- , glutathione reductase 767 
— , separation 767 
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- , lipoprotein lipids 619 
— , microanalysis 619 
- , lipoproteins 163, 523, 789 
— , small molecular diameter 
789 
— , determination 789 
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superoxide dismutase 
- , liver 353 
Sylvester's equation 565 
synaptosomal membrane 
- , antibodies 179 
— , acetylcholinesterase 179 
synovia 
- , hormones 168 
T 4 / T B I ratio 483 
temperature 
- , deviation 159 
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- , Inter-a-Trypsininhibitor 31 
- , a2-Makroglobulin 31 
- , Prothrombin 31 
N-Acetyl-Z)-Glucosamin 
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Cj-Inaktivator 
- , Kohlenhydratgehalt 31 
Indacrynsäure 
- , Wirkung 405 
— , und Amilorid 405 
Indikatorreaktion 
- , Kreatinkinasebestimmung 
689 
Infrarotspektrum 
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- , Aminosäuren 205 
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— , Aktivität, katalytische 689 
, und Indikatorreaktion 
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— , und Methotrexat 397 
- , Salvage Pathway 408 
Leukocyten 
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— , Referenzwerte 587 
- , Antikörper 505 
— , antivirale 505 
- , Cholesterin 505 
- , Cytologie 505 
- ,Elektrolyte505 
- , Empfehlungen für die Dia-
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- , Präalbumin 505 
- , Proteine 505 




- , Atomemission sspektro-
metrie 71 




— , Clearance 171 
— , Serum 171 
- , Kreatinin 171 
— , Clearance 171 
— , Serum 171 
Lunge 
- .Kollagen 495 
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- , 5'-Nucleotidase 404, 410 





— , Lupus Erythematodes 422 
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31 




- , 2,3-Dihydroxybutan 97 
- , Tramadol 85 
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- ,a-Amylase 161, 180, 349, 
709 
Methodenvergleich 
- , Antiepileptika 35 
- , Bilirubin 303 
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- , Cholesterin 547, 553, 773 
— , H D L 7 7 3 
- , Digoxin 77 
- , Harnsäure 433 
-»Kreatinin 683 
— , Serum 683 
- , Kreatinkinase-MB 167 
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- , Substrat 705 
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Phenobarbital 
- , Enzymimmunassay 35 
- , Extraktion 35 
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Summary: A rapid and specific assay for human serum calcitonin is described. 
The total assay-time is under 24 h and uses double-antibody in combination with polyethylene glycol to separate 
bound and free hormone. 
The antibody has been checked for its affinity to human serum calcitonin by using ^Scatchard plot. Geometric 
dilution of sera from patients with medullary thyroid carcinoma showed a linear relationship with measured values 
approximating those expected. 
The use of Florisil to extract human serum calcitonin from sera to make "human calcitonin-free"-serum for standards 
has been investigated. A series of 52 normal volunteers and 99 patients with medullary thyroid carcinoma or other 
possible calcitonin-metabolism disorders have been examined. Only the medullary thyroid carcinoma-patients 
showed significantly elevated results. In the other groups two patients with phaeochromocytoma and one patient 
from 29 with bronchial carcinoma had elevated serum calcitonin levels. 
Verbesserung der radioimmunologischen Calcitonin-Bestimmung 
Zusammenfassung: Es wird ein verbesserter Radioimmunoassay für menschliches Calcitonin vorgestellt. Die Gesamt-
dauer der Bestimmung liegt unter 24 Stunden. Zur Trennung von gebundenem und freiem Hormon wird eine Doppel-
antikörper-Methode unter Zusatz von Polyethylenglykol eingesetzt. Das Antiserum wurde bezüglich seiner Affinität 
zu menschlichem Calcitonin unter Einsatz des Scatchard-Flots untersucht. Serumverdünnungsreihen von Patienten 
mit erhöhten Calci tonin-Konzentrationen bei medullärem Schilddrüsenkarzinom lagen stets auf der Standardkurve. 
Es werden Versuche zur Extraktion von menschlichem Calcitonin aus Patientenseren zur Herstellung eines "Calcito-
nin-freien" Serums beschrieben. 
Wir untersuchten 52 stoffwechselgesunde Normalpersonen und 99 Patienten mit medullärem Schilddrüsenkarzinom, 
Phaeochromocytom, Bronchialkarzinom oder anderen Calcium-Stoffwechselstörungen. Nur in der Gruppe der Patien-
ten mit medullärem Schilddrüsenkarzinom fanden sich signifikant erhöhte Calcitonin-Konzentrationen. In den anderen 
Gruppen fanden sich lediglich bei zwei Patienten mit einem Phaeochromocytom sowie bei einem Patienten von einer 
Gruppe von 29 Patienten mit Bronchialkarzinom erhöhte Serum-Calcitonin-Konzentrationen. 
Introduction 
Since the introduction of a radioimmunoassay (RIA) 
for human calcitonin (1, 2) the following problems have 
not been fully resolved: 
(1) Long assay time — usually in the order of several 
days (1,2). 
) Supported in part by the Deutsche Forschungsgemeinschaft 
(Sonderforschungsbereich 51) and by the Bundesministerium 
für Forschung und Technologie (BMFT). 
(2) Sensitivity — thus requiring an extraction step for 
measurement in normal persons (3). 
(3) Separation — the use of non-specific separation of 
bound and free hormone (4). 
This study has taken these points and developed an 
assay which gives results inside 30 h, needs no extrac-
tion and uses a second antibody-polymer separation step 
(5). To prove the reliability of the assay, parallel-dilution 
tests, as well as a clinical study have been conducted over 
a 12 month-period, including sera from patients with 
medullary thyroid carcinoma, bronchial carcinoma and 
calcium metabolism disturbances. 
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Materials and Methods 
The antiserum, coded 030377, donated by Professor R. Ziegler, 
Ulm, was raised in a goat against synthetic 1-32 human calcit-
onin (CIBA-Geigy) (6). 
The standard for labelling and in the assay was also the 1-32 
human calcitonin from CIBA. 
Standard curves were set up in "human calcitonin-free" 
serum (tested against a buffer-standard curve) except where 
otherwise stated. Precipitating antiserum (2. Ab) (Donkey-anti-
sheep-goat) was obtained from Wellcome (D-6100 Darmstadt). 
1 2 5 I -human calcitonin was produced by a modified Hunter & 
Greenwood method as published elsewhere for parathyrin (7) 
and had a shelf-life of longer than 3 months. Purification of 
label was effected by means of a 9 X 1 cm Sephadex G-10 
column and the labelled human calcitonin stored in buffer 2 
(see table 1). 
The assay was carried out as in table 1. 
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Fig. 1. Binding kinetics of the zero (x x) and 2.5 jug ' liter"1 
(• • ) standards. 18 h pre-incubation 4 °C. Arrow 
denotes chosen tracer incubation time. 
Results 
Preliminary Studies 
Antibody Dilution Curve 
An antibody concentration of 1:10 000 (initial dilution) 
was chosen to give a B 0 /T ratio of around 0.2 after an 
incubation time of 6 h at 4 °C. 
Affinity Studies 
A Scatchard-plot carried out unter the assay conditions 
gave a population of antibodies with an affinity constant 
of 0.31 X 10 1 1 liter • mof 1 and shows why the assay can 
be carried out in such a short time. A second population 
of low affinity-high capacity antibodies with an affinity 
constant of 0.28 X 109 liter • mof 1 was also seen. 
Kinetic Studies of Tracer Binding 
Figure 1 shows the kinetics of the zero and 2.5 jug • liter"1 
standards over a 7 h period after a 15 h preincubation at 
4 °C. The second incubation was set at 4.5 h from these 
results. The pre-incubation was set at 15 h — i.e. over-
night — as a part of the rationalisation programme. A 
preincubation step was included to increase sensitivity 
as shown for other peptide hormones (8). 
Tab. 1. Assay details showing incubation, separation and counting 
steps. 
Pre-incubation 18 h 4 ° C 
100 jul +standard or serum 
100 M1 anti human calcitonin (1:10,000 initial dilution) 
in """buffer 2 
Main Incubation 4.5 h 4 °C 
100 Ml 1 2 5 I -human calcitonin in buffer 2 (ca. 260 Bq) 
Separation Reagent-addition +10 min at room 
temperature 
50 jul Sheep 7-globulin (10 Mg) 
50 jul Donkey-anti-sheep/goat precipitating serum 
500 Ml Polyethylene glycol (MT 6000; 60 g • liter"1) 
Centrifugation 
Counting 
15 min 3000 g 4 ° C 
Precipitate after aspiration of super-
natant. 
2 min/tube - 10,000 counts in zero 
standard 
+ standards in "human calcitonin-free" serum, range 0 .08-
10Mg " liter"1 
f+ buffer 2 = 0.05 mol/1 barbital buffer pH 7.4 containing 10 g 
human serum albumin and 500,000 K I U aprotinin (Trasylol) 
per liter. 
Tracer - Preparation and Purification 
Figure 2 shows the purification of the label over Ultrogel 
AcA 54 after desalting of the reaction-mixture on Sepha-
1 r 
30 40 50 
Fraction No. 
Fig. 2. Elution profile of 1 2 5 I -human calcitonin on Ultrogel AcA 
54 after Sephadex G-10 desalting. The maximum binding 
to the antibody is shown (incubation time 6 h. Antibody 
dilution 1:1000). The elution profile on Ultrogel AcA 34 
is identical - showing a single peak of immunoreactivity. 
Binding characteristics 
B 0 N 
I 0.83 0.02 
II 0.78 0.02 
III 0.70 0.02 
IV 0.90 0.24 
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Tab. 2. Precision data - recovery, inter- and intra-assay coeffi-
cients of variation. 
a) Recovery 
In the range 0.15-10 ßl' liter"1._The recovery of added human 
calcitonin lay within the limits (x ± SD) 99.8 ± 13.3% 
(n = 20). 
b) Precision 
1) Intra-Assay Coefficient of Variation (CV) 
X SD C V n 
Serum 1 8.72 \i% liter' 1 1.07 12.3% 25 
Serum 2 0.81 Mg liter*1 0.07 9.43 % 25 
2) Inter-Assay CV 
X SD C V n 
Control 1 0.14 Mg liter"1 0.02 16.5 % 15 
Control 2 5.18 jug liter - 1 0.63 12.3% 15 
Control 3 9.66 Mg liter"1 1.58 16.3% 15 
dex G-10. It can be seen that no further purification than 
Sephadex G-10 is required as over 95 % immunoreactivity 
is distributed over a single peak. The small forepeak (peak 
IV) has little or no effect on the assay system. 
Preparation of "human calcitonin free serum " 
Table 3 shows several serum components before and after 
extraction (100 g Florisil per liter serum). Figure 3 shows 
the radioactivity bound before and after Florisil in 7 sera 
and table 3 the electrophoretic pattern and concentration 
of several serum components before and after treatment. 
Figures 4a—4d show the effect of varying one component 
of the extraction system. The basic extraction system con-
sisted of Florisil 200 g • liter"1 and an extraction time of 
30 min at room temperature under constant shaking. The 
variable parameter is shown in the x-axis of figures 4a— 
4d. The tracer purity (tracer 10 weeks old) was estimated 
to be between 50 % and 60 % using column chromato-
graphy (estimated purity 52%) and excess antibody bind-
ing (estimated purity 58 %). All extraction procedures 
Tab. 3. Effect of Florisil extraction on certain serum components 
(sample K-7), extraction time 30 min. 
Component Before treatment After treatment 
Total protein 66 g * liter"1 62 g • liter"1 
Albumin 0.659 0.672 
a j-globulins 0.030 0.029 
a2-globulins 0.066 0.059 
j3-globulins 0.084 0.080 
7-globulins 0.159 0.157 
Creatinine 80 Mmol • liter"1 5 3 Mmol • liter" 
Uric Acid 276 270 
Total Bilirubin 5.44 2.21 
Cholesterol 4530 4280 
Sodium 168 mmol • liter"1 183 mmol • liter" 
Potassium 15.4 8.4 












Fig. 3. Effect of Florisil® on immunoreactive human calcitonin in 
several serum and plasma samples. B.R., F . , K . G. are patient 
sera and K 7 - K j 0 outdated blood plasma samples. 
showed that Florisil extracted immunoreactive human 
calcitonin to within the expected limits. The system 
chosen for the extraction of the sera shown in figure 3 
was that given above. 
Assay Conditions 
Assay Standard Curves 
Figure 5 shows a typical standard curve for the human 
calcitonin assay. The effect of changing the amount of 
serum in one experiment had the following effect on 
the 50 % intercept: 
With 50 jul serum the 50 % intercept was 2.86 Mg ' liter" 1, 
with 100 Ml serum, 1.55 Mg ' l i ter ' 1 , and with 200 Ml 
serum, 1.09 Mg ' liter" 1. The 50 Ml assay showed a 
pronounced "hook-effect" which was not present with 
larger serum amounts. 
In the earlier studies, 15 % polyethyleneglycol was used 
as precipitant as also described elsewhere for parathyrin 
(9). Owing to unspecific effects with sera from patients 
with disproteinaemia — mainly dialysis patients, or those 
with Waldenstrom's disease - this method was changed 
to a double-antibody procedure, especially when the 
latter could be performed rapidly (5). 
Parallelism Studies 
Figure 6 shows the effect of diluting two sera from 
patients with medullary-thyroid carcinoma, serum A from 
a dialysis patient and serum B from a patient with normal 
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200 400 
Florisil added Ig/lJ 
600 0.2 0.4 0.6 0.8 
Serum volume fraction 
1.0 
5 I ] Human calcitonin added lyj.g/U 
Figs. 4 a - 4 d . Extraction of 1 2 5 I -human calcitonin from serum. The expected extraction is 0.50-0.60 (between the dotted lines) 
(Tracer purity - estimated at 0.52-0.58). Figure 4a shows effect of varying the Florisil concentration, Figure 4b 
shows the effect of varying serum, Figure 4 c shows the effect of varying the amounts of 1 2 5 I -human calcitonin 
and Figure 4d the effect of varying the extraction time. 
The "standard system" consisted of Florisil 200 g * liter"1 serum, 1 Mg ' liter"1 human calcitonin, extraction time 30 
min at room temperature. 
0.07 0.15 0.31 0.62 1.25 15 50 10.0 
Calcitonin l/tg/U 
Fig. 5. Typical standard curve for human calcitonin-radioimmuno-
assay. 0.50 intercept 0.88 Mg ' liter"1. The dotted line 
shows the lower limit of detection (0.08 Mg ' liter" 1). 
1/64X1/161/8 1/4 1/2 
1 /32 Dilution factor 
Fig. 6. Serial dilution of two serum samples. 
Serum A - patient with medullary thyroid carcinoma and 
renal failure (• • ) 
Serum B - patient with medullary thyroid carcinoma and 
normal renal function (• • ) . 
The results are the mean and standard dilution of triplicate 
measurements. 
renal function, using the 2. Ab separation technique. Both 
were diluted with human calcitonin-free serum and 
diluted out as expected. The results shown are mean and 
standard deviation of triple determinations. 
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Fig. 7 a. Scattergram of the patient groups. Dotted line shows upper limit of normal range (< 0.05 - 0.30 jug ' liter"1). 
Key: MEA II = multiple endocrine neoplasia type I I . 
Intra- and Interassay Coefficients of Variation (CV) 
Table 2 shows the intra- and interassay CV over the 
whole range of the standard curve. The interassay CV 
was carried out over a 3 month-period. 
Clinical Studies 
Figure 7 a shows the immunoreactive human calcitonin-
levels found in 52 normal patients compared with a group 
of 8 patients with medullary thyroid carcinoma, 29 
patients with bronchial tumors, 5 phaeochromocytoma 
patients, and 57 patients with calcium metabolism dis-
orders (renal stones, hyper- and hypoparathyrinaemia). 
Only the patients with medullary thyroid carcinoma 
and confirmed multiple endocrine adenoma II-cases 
showed significantly elevated human calcitonin levels. 
The normal collective had a normal calcium metabolism, 
were aged 18—67 years and were distributed evenly 
between the sexes (d, 9 = 26). The difference in human 
calcitonin levels between the sexes in the normal 
collective was not statistically significant (p 0.2 (Wil-
coxon Rank test)). Six patients with phaeochromocy-
toma were studied and their human calcitonin levels 
ranged from 0.04-1.28 jug ' liter*1. Figure 7 b shows 
patients with disturbed calcium metabolism, measured 
at the same time, including the patients with medullary 
thyroid carcinoma and 14 normal volunteers. Two 
dialysis patients showed slightly elevated values. Figure 8 
shows the pre- and postoperative human calcitonin 
levels in a patient with lung metastases from a medullary 
thyroid carcinoma during cytostatic treatment. Clinical 
symptoms correlated well, but cytostatic treatment 
had to be discontinued due to severe side-effects in the 
haematopoietic system. 
Discussion 
Although the assay for human calcitonin in serum is very 
rarely an emergency one, the need for rapid and sensitive 
assays is present, especially in rationalisation of assay 
procedures; and also because of the theoretical consid-
eration that the quicker the assay, the less the likelihood 
that degradation of the hormone may give rise to false 
results. The affinity constant of the antiserum used here 
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Fig. 7 b. Scattergram of normal volunteers and patients with selected calcium metabolism disorders (including patients with medullary 
thyroid carcinoma) measured in a single assay. 
Key: 2 and 3 (Dialysis group) = secondary and tertiary hyperparathyrinaemia; Parathyroid ectomised patients without re-
implantation. Dotted line shows upper limit of normal range (< 0.05-0.30 Mg ' liter"1) 
M.C. = Mammary carcinoma 
PNS = Paraneoplastic syndrome 









120 - 100 - mg Adrioblastin 
50 50 - 30 mg Bleomycin 
I I * 
J_ J_ _ L J_ 
24.8.78 8.9.78 1B9.78 9.10.78 7.11.78 Date 
ft t I II •t 
Fig. 8. Patient T.S. (9 72a). Control of serum calcitonin levels 
under chemotherapy for medullary thyroid carcinoma 
with lung metastases. 
Dotted line shows upper limit of normal range (<0.05-
0.30Mg* liter"1). 
Serum calcium 2.4 mmol • liter"1, serum phosphorus 
0.9 mmol * liter"1 
t, I Incidence of lung metastases (Xray scans) 
makes it possible to run such quick assays without loss 
of sensitivity. The addition of aprotinin to the buffer system 
was to prevent protease activity — or at least hinder it. 
Non equilibrium assay conditions have been shown to be 
more sensitive than equilibrium ones (10), and this, 
coupled with pre-incubation, improves the sensitivity/assay 
time relationship. 
The use of non-specific precipitation methods was tried 
out at first using polyethyleneglycol, but due to the un-
specific effects in disproteinaemic sera (11), this was 
only used until a double-antibody technique was 
perfected. The disadvantage of adding double-antibody 
alone was the slow kinetics (5) but with addition of poly-
ethyleneglycol to a final concentration of 30—50 g • 
liter" 1 this reaction was speeded up by over 1000-fold 
(5), so that the method was as quick as polyethylene-
glycol and quicker than charcoal (2) without the time 
dependency of the latter. The quality-control of the 
assay is satisfactory as seen in table 2. 
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The capacity of the assay to measure human calcitonin 
accurately is seen in the assay of sequentially diluted 
sera where the expected value lay very near to the meas-
ured value. The acquisition of human calcitonin-free 
serum by extraction with Florisil, although not all sera 
are useable. 
It has been observed that when sera are not frozen at 
under -20 °C within 24 h of receipt that a loss of 
immunoreactivity is seen, i.e. the binding in the assay 
falls off, giving rise to falsely elevated results. Treatment 
with Florisil does not restore the immunoreactivity. 
Samples F and BR in figure 3 show this effect, and it must 
be put forward that this is not due to a change in human 
calcitonin (which would have to be generated!) but to 
degradation of component(s), perhaps in the complement 
system, which enhance the antigen-antibody reaction. 
The use of the human calcitonin assay in clinical diag-
nosis has been intensively investigated and also 
reports have been given where serum human calcitonin 
levels are raised in patients with various tumors (3,12) 
other than medullary thyroid carcinoma. In this 
laboratory, consistenly elevated-levels have only been 
found in patients with medullary thyroid carcinoma. 
In two patients, mother and daughter, with phaeochromo-
cytoma removed 6 months and 12 years before, but 
without confirmed medullary thyroid carcinoma elevated 
human calcitonin was found which agree with the symp-
toms of multiple endocrine neoplasia type I I (13). The 
value of human calcitonin as a general tumor marker is 
doubtful in the light of the present study. In the 
patients with bronchial carcinoma, serum corticotropin 
levels were also normal (Müller, O. A., unpublished results) 
in contrast to other studies (14,15). One reason for 
this discrepancy may very well be due to the specificity 
of the antisera used, i.e. whether it is C- or N-regional 
specific (15), and future studies must be carried out to 
determine the specificity of the antiserum to different 
regions of human calcitonin. 
The use of the human calcitonin-assay using this anti-
sera seems to be limited to the detection and follow-
up of medullary thyroid carcinoma, and multiple endo-
crine adenoma type I I in which production of human 
calcitonin can occur both in the adrenal medulla and 
the C-cells of the thyroid as both have a common em-
bryological source. 
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